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WHAT IS CLAIHED IS: 

^1. A test chart^olor measuring System comprising 

"vX 



0" . 

color image takiftag apparatus which takes up a color image 
of a test chart in Vhich specified color samples are 
respectively arrayed in sections divided in a matrix manner to 
output image signals of a plurality of color components; and 

an image processor ™ich extracts image signals 
corresponding to color samples based on the density of the taken 
test chart image, and calculatesXa color value of each color 
sample using the extracted image signal, 

2 . A test chart color measuring system according to claim 
1 , wherein the color image taking apparatus includes : 

a main body having an opening} at which the test chart is 
placed; 

an illuminator which is accorAnodated in the main body and 
illuminates the test chart placed at the opening; 

a color image pickup deviJce which has a plurality of 
spectral sensitivities different^ from each other, and picks up 
an image of the test chart to output image signals corresponding 
to the plurality of spectral sensitivities; and 

an optical system which/ introduces light beams having a 
specified direction from th^ test chart to the color image 
pickup device. 




P709US 



3 . A test chart c^or measuring system according to claim 
2 , wherein : 

the illuminator illuAinates the test chart in a direction 
of 45* to a normal to the opening; and 



the optical system 



introduces reflection light beams 



propagating along the norma L to the opening from the test chart . 



4. A test chart colorj measuring system according to claim 
3 , wherein the illuminator ^.ncludes : 

a light source arrangeTd on the normal to the opening; 

first and second planar reflectors arranged in symmetrical 
positions with respect to fche normal passing through the light 
source for reflecting beamsS from the light source; 

a first collimating lens arranged such that the focal point 
of the first collimating llns is located at the light source and 
adapted to collimate beLns reflected by the first planar 
reflector into parallel tfeams to illuminate the test chart at 
the opening in the directiron at +45*" to the normal; and 

a second collimating lens arranged such that the focal 
point of the second collH-mating lens is located at the light 
source and adapted to co^imate beams reflected by the second 
planar reflector into parallel beams to illuminate the test 



chart at the opening in theldirection at -45** to the normal. 
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5, A test chart colVr measuring system according to claim 
3, wherein the illuminator Vncludes : 

a light source arrangei on the normal to the opening; 
first and second concave reflectors arranged in symmetrical 
positions with respect to tht normal passing through the light 
source and adapted to refleqt and focus beams from the light 
source into parallel beams ; 

wherein the first concave reflector is arranged such that 
reflected beams illuminate t™ test chart at the opening in the 
direction at +45** to the normal; and 

the second concave li^flector is arranged such that 
reflected beams illuminate tHe test chart at the opening in the 
direction at -45° to the normal. 



6, A test chart color measuring system according to claim 
3, wherein the optical sysjtem includes a telecentric optical 
system. 



7 . A test chart color measuring system according to claim 
6, wherein the telecentria optical system includes: 



I 



a field lens arranged such that an optical axis of the 

I 

field lens coincides with the normal to the opening; and 



a focusing lens arranged at the focal point of the field 



lens . 
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8 . A test chart colcu: measuring system according to claim 
3, wherein the illuminator \ncludes: 

a light source arrangeok on the normal to the opening; 

a plurality of planar mirrors arranged around the normal 
passing through the light source such that respective reflecting 
surfaces of the plurality od planar mirrors are substantially 
parallel to the normal and If ace the normal, and adapted to 
reflect beams from the light source; and 

a collimating lens arrairaed such that the focal point of 



the collimating lens is locat 



to collimate beams reflected jy the plurality of planar mirrors 



into parallel beams to illumi 



d at the light source and adapted 



ate the test chart at the opening 



in directions at 45° to the normal. 

9. A test chart color n^asuring system according to claim 
8, wherein the optical systen)/ is constructed by: 
the collimating lens; axid 

a focusing lens arrd'nged at the focal point of the 
collimating lens ; 

wherein the collimating lens is arranged such that the 

// 

optical axis of the collimating lens coincides with the normal 
to the opening. 



10. A test chart cc 
2, wherein the color 



or measuring system according to claim 
image taking apparatus includes a drive 
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controller which causes the! color image pickup device to pick up 
images during a plurality lof exposure periods different from 
each other, and the image! processor calculates color values 
using image signals corresponding to exposure periods suitable 
for respective spectral sensitivities out of image signals 
obtained during the respectiye exposure periods. 

11. A test chart color measuring system according to claim 
1, wherein the image processor includes a display device, a 
display controller which controls the display device to display 
an index indicating a partial area of an image taken up by the 
color image taking apparatus together with the taken image, and 
calculates color values witrein the area indicated by the index. 



12. A test chart coloiS measuring system comprising: 
a color image taking apparatus which takes up a color image 
of a test chart in which specified color scunples are 
respectively arrayed in sections divided in a matrix manner to 
output image signals of alplurality of color components; and 

an image processpr which extracts image signals 
corresponding to color samples based on the taken test chart 
image and information on section division, and calculates a 
color value of each qplor sample using the extracted image 
signal . 
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13. A test chart color rtteasuring system according to claim 
12, wherein the color image takUng apparatus includes: 

a main body having an opening at which the test chart is 
placed; 

an illuminator which is ac<fommodated in the main body and 
illuminates the test chart placed lat the opening; 

a color image pickup device which has a plurality of 
spectral sensitivities different ffrom each other, and picks up 
an image of the test chart to output image signals corresponding 
to the plurality of spectral sensitivities; and 

an optical system which introduces light beams having a 
specified direction from the t^est chart to the color image 
pickup device. 



14. A test chart color me,^suring system according to claim 
13, wherein: 

the illuminator illumina(^es the test chart in a direction 
of 45* to a normal to the opening; and 



the optical system introduces reflection light beams 
propagating along the normalJ^to the opening from the test chart. 



15. A test chart color measuring system according to claim 



14, wherein the illuminator includes: 



I 



a light source arranged on the normal to the opening; 
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first and second plana^ reflectors arranged in syrnmetrical 
positions with respect to th^ normal' passing through the light 
source for reflecting beams from the light source; 

a first collimating lens armnged such that the focal point 
of the first collimating lens is Jpcated at the light source and 
adapted to collimate beams reflected by the first planar 
reflector into parallel beams to lllluminate the test chart at 
the opening in the direction at +4 a* to the normal; and 

a second collimating lens arranged such that the focal 
point of the second collimating jens is located at the light 
source and adapted to collimate oeams reflected by the second 
planar reflector into parallel beams to illuminate the test 
chart at the opening in the direction at -45'' to the normal. 

16 . A test chart color measuring system according to claim 
14, wherein the illuminator incfludes : 

a light source arranged jon the normal to the opening; 
first and second concayfe reflectors arranged in symmetrical 
positions with respect to /the normal passing through the light 
source and adapted to retlect and focus beams from the light 

/ 

source into parallel beams ; 

wherein the first //concave reflector is arranged such that 
reflected beams illuminate the test chart at the opening in the 
direction at +45"* to the normal; and 
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the second concavA reflector is arranged such that 
reflected beams illviminatel the test c"hart at the opening in the 
direction at -45° to the normal. 



17. A test chart coloiS measuring system according to claim 
14, wherein the optical system includes a telocentric optical 
system. 



<1 



18 , A test chart color 



17, wherein the telocentric optical system includes: 



a f ield lens arranged 
field lens coincides with th<! 



measuring system according to claim 



a focusing lens arranged at the focal point of the field 



lens . 



such that an optical axis of the 
normal to the opening; and 



19. A test chart color jmeasuring system according to claim 
14, wherein the illuminator ^Includes; 

a light source arranged on the normal to the opening; 
a plurality of planam^ mirrors arranged around the normal 
passing through the light source such that respective reflecting 
surfaces of the pluralityl^of planar mirrors are substantially 
parallel to the normal and face the normal, and adapted to 
reflect beams from the light source; and 

a collimating lens /arranged such that the focal point of 
the collimating lens is /located at the light source and adapted 
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to collimate beams reflected\by the plurality of planar mirrors 



ed\by 
uminal 



into parallel beams to illuminate thei test chart at the opening 
in directions at 45° to the normal. 



20 . A test chart color mea.suring system according to claim 
19, wherein the optical system i{s constructed by: 
the collimating lens; and 

a focusing lens arrange^ at the focal point of the 
collimating lens; 

wherein the collimating liens is arranged such that the 
optical axis of the collimatipg lens coincides with the normal 
to the opening. 



21. A test chart color jmeasuring system according to claim 
13, wherein the color image taking apparatus includes a drive 
controller which causes thef color image pickup device to pick up 
images during a plurality of exposure periods different from 
each other, and the image processor calculates color values 
using image signals corresponding to exposure periods suitable 
for respective spectraa sensitivities out of image signals 
obtained during the respective exposure periods . 



22. A test chart color measuring system according to claim 
12, wherein the ima^e processor includes a display device, a 



display controller which controls the display device to display 
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an index indicating a partiaA area of an image taken up by the 
color image taking apparatus together* with the taken image, and 
calculates color values within mie area indicated by the index. 

23. A test chart color measilring system comprising: 



a color image taking apparat 
of a test chart in which 
respectively arrayed in sections 
a marker indicating a boundary 

output image signals of a pluralijiy of color components; and 

an image processor which extracts image signals 
corresponding to color samples f>ased on markers in the taken 
test chart image, and calculate| a color value of each color 
sample using the extracted image signal. 



s which takes up a color image 
specified color samples are 
Livided in a matrix manner and 
of sections are provided to 



24. A test chart color measuring system according to claim 
23, wherein the color image taki^ig apparatus includes: 

a main body having an opening at which the test chart is 
placed; 



an illuminator which is accommodated in the main body and 



I 



illuminates the test chart placed at the opening; 



// 

fdevi 



a color image pickup (device which has a plurality of 



spectral sensitivities different from each other, and picks up 



an image of the test chart to output image signals corresponding 



to the plurality of spectral 



sensitivities; and 
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an optical system whi\ch introduces light beams having a 
specified direction from th^ test chart to the color image 
pickup device. 



25. A test chart color raea|puring system according to claim 
24, wherein: 

the illuminator illuminatesl the test chart in a direction 
of 45"* to a normal to the opening;! and 

the optical system introduces reflection light beams 
propagating along the normal to the opening from the test chart. 



26. A test chart color measu:ring system according to claim 
25, wherein the illuminator includes : 

a light source arranged on tlfe normal to the opening; 

first and second planar ref Ejectors arranged in symmetrical 
positions with respect to the normal passing through the light 
source for reflecting beams from ithe light source; 

a first collimating lens arranged such that the focal point 
of the first collimating lens isf located at the light source and 
adapted to collimate beams reflected by the first planar 
reflector into parallel beams /to illuminate the test chart at 
the opening in the direction at| +45° to the normal; and 

a second collimating lens arranged such that the focal 

I 

point of the second collimating lens is located at the light 



source and adapted to collimate beams reflected by the second 
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planar reflector into parallelX beams to illuminate the test 
chart at the opening in the direcm.on 'at -45** to the normal. 



27. A test chart color measuring system according to claim 
25, wherein the illuminator includes:! 

a light source arranged on the nbrmal to the opening; 

first and second concave reflectors arranged in symmetrical 
positions with respect to the normal passing through the light 
source and adapted to reflect and f ocus beams from the light 
source into parallel beams ; 

wherein the first concave reflector is arranged such that 
reflected beeuns illuminate the test fchart at the opening in the 
direction at +45° to the normal; and/ 

the second concave reflector is arranged such that 
reflected beams illuminate the test chart at the opening in the 
direction at -45° to the normal. 



28. A test chart color measuring system according to claim 
25, wherein the optical system/ includes a telecentric optical 
system. 



29. A test chart color measuring system according to claim 
28, wherein the telecentric <^tical system includes: 

a field lens arranged/: such that an optical axis of the 
field lens coincides with the normal to the opening; and 
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a focusing lens arranged a\ the focal point of the field 



lens . 



30. A test chart color measurirra system according to claim 
25, wherein the illuminator includes: 

a light source arranged on the normal to the opening; 

a plurality of planar mirrors efirranged around the normal 
passing through the light source such that respective reflecting 
surfaces of the plurality of planar Bnirrors are substantially 
parallel to the normal and face the normal, and adapted to 
reflect beams from the light source; and 

a collimating lens arranged such that the focal point of 
the collimating lens is located at the light source and adapted 
to collimate beams reflected by the plurality of planar mirrors 
into parallel beams to illvmiinate th§ test chart at the opening 
in directions at 45° to the normal*. , 




31. A test chart color measuring system according to claim 
30, wherein the optical system is constructed by: 
the collimating lens; and 

a focusing lens arranged/i' at the focal point of the 
collimating lens; 

wherein the collimating ^lens is arranged such that the 
optical axis of the collimating lens coincides with the normal 
to the opening. 
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32. A test chart color measuring system according to claim 
24, wherein the color image tak^g apparatus includes a drive 
controller which causes the color amage pickup device to pick up 
images during a plurality of exm>sure periods different from 



each other, and the image proce 
using image signals corresponding 
for respective spectral sensitiv 



obtained during the respective exposure periods. 



sor calculates color values 
to exposure periods suitable 
ties out of image signals 



33. A test chart color measuring system according to claim 
23, wherein the image processor lincludes a display device, a 
display controller which controls //the display device to display 
an index indicating a partial ar^a of an image taken up by the 
color image taking apparatus together with the taken image, and 
calculates color values within the area indicated by the index. 



34. A system for correcting a color output apparatus, 
comprising : 

a test chart output controller which controls a color 

// 

output apparatus to output a //test chart for correction in which 



specified color samples are 
divided in a matrix manner; 



respectively arrayed in sections 
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a color image taking appi 
of the test chart to output 
color components; 

an image processor 
corresponding to color scunples 
test chart image, and calcul< 
Scunple using the extracted ima< 

a correction data calcu' 
data for the color output ap] 
values of the color samples . 



ratus which takes up a color image 
[image signals of a plurality of 

rhich extracts image signals 
based on the density of the taken 
:es a color value of each color 
re signal; and 

fator which calculates correction 
faratus based on respective color 



35. A system for correcting a color output apparatus, 
comprising: 

a test chart output controller which controls a color 
output apparatus to output a €est chart for correction in which 
specified color samples are ^respectively arrayed in sections 
divided in a matrix manner; 

a color image taking apparatus which takes up a color image 



II . 



of the test chart to output image signals of a plurality of 
color components; 

an image processor^ which extracts image signals 
corresponding to color samples based on the taken test chart 



image and information on 
color value of each colo 
signal; and 



section division, and calculates a 
sample using the extracted image 
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a correction data calculamr which calculates correction 
data for the color output appar^ltus ' based on respective color 
values of the color samples . 

36. A system for correcting a color output apparatus, 
compris ing : 

a test chart output control6.er which controls a color 
output apparatus to output a test cjiart for correction in which 
specified color samples are respectively arrayed in sections 
divided in a matrix manner; 

a color image taking apparatus jwhich takes up a color image 
of the test chart to output imag^ signals of a plurality of 
color components ; 

an image processor which extracts image signals 
corresponding to color samples ^sed on markers in the taken 
test chart image, and calculates a color value of each color 



/ ■ 
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sample using the extracted imag^signal; and 

a correction data calculator which calculates correction 
data for the color output apparatus based on respective color 
values of the color samples . 
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